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SUMMARY :

The prevalence of Lead absorption among printing workers ( risk
group ) were compaired with dairy products workers ( control group )
taken into consideration the different variables (age, sex , duration of
work , residency , air lead level in the plants , smoking , alcohol
drinking , type of job). Blood lead concentration was significantly

elevated in the printing workers (P < 0.01) with a significant reduction

in Delta - amino Levulinic acid dehydratase activity (P < 0.01) while
the level of Haemoglobin was variable . For bo

th printing and control
groups the concentration of blood lead was within the permissible
level.
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DUCTION :
INTRO 5 £ the public health problems . Most recent

Leac A i is , treatment and prevcntion of
tionally exposed adult workers (1'2'3). . The incidenc and
severity Of such poisoning have decreased subs-tax.ntxally during recent

cars, but much sfill remains to be donf'sto climinate 1;ad poisoning
“ompletely 2 a0 occupational discase (45) Therefor , it has beent the

subjects of intense research 1 various countries - In Iraq the problem
recently investi%atcd by some workers but the reports are few an
(6,789

contraversy
Thus , blood lead concentration (PbB) ,
dehydratase activity (ALA-D) and Blood haemoglobin concen

(Hb) were inves ce of lead absorpiion among
printing workers (PW.) .
The study also had taken into consideration the different variables
which might have an effect on blood lead level as : Sex , age »

smoking, alcohol drinking , residency » lenght of service , type of job
and air level in the plants .

Délta—anﬁno-lacvulinic acid
tration

tigated to study the inciden

MATERIAL AND METHODS :

Clinical material :

The printing workers (P.W.) : Ninety seven p.w. in different arcas of

Bagh.dad City were investigated . At the plants all the subjects

gucsnoned before the blood samples were obtained . The questionaire

u}clud&d social and occupational history , personal habits , previous

history of lez}d poisoning and subjective complainets like tiredness ,

~ loss o.f appetite , indigestion , abdominal colics , constiption and were

cx'ammcd 'for. Burton's line . 44 of the workers were employed in 15

private pnntmg.of.ﬁces. Other 53 workers were employed in three

;gove;nmcmal printing offices . (Table 1) . The workers were classified

onftf? ive types (Line type , compositors , pressmen , smelting , and

" gglirs.) . All the private printing workers (P.P.W.) were males
ile the governmental printing workers ( GP.W.) were 39 mi .

(35 %) o 14 W.) were 39 males

females (26.5%) . The mean & f P
ool oo ; ge of P.P.W. was 44
-78 years). While that of the G.P.W.was 3
15-63 years). The me f e TR
! ean age for all p.w. was 37 (range of 15-78



an of weekly working time was about 42 hours. The
f exposure was 14.2 years (20.7 for P.P.W. and

years) . The me
mean of duration o
8.8 years for G.P.W.) .

The Control Subjects : One hundered control workers (C.W.) from the
state Enterprise of Dairy products were included in the study for

comparison .
They were 80 males and 20 females . Their mean age was 37 years
with a range of 15-70 .

Ten ml. of blood specimens were obtained by

Specimen Collection :
venipuncture . The samples were ransferred directly to disposable
heparanized tubes for blood lead , ALA-D and Hb. determination .

For air sampling ©) general purpose personal samplers (Casella
London Limited) were used with a 3.7cm disc helder . The filters used

were Whatman glass fiber (GF/A).

METHODS : :
Blood lead measurement was done by atomic absorption

spectrophotometry using (Pye Unicamp Atomic Absorption
spectrophotometer , Series No. 2900) . Extraction of lead from the
whole blood was done by organic solvents (MIBK and APDC), using
three different concentrations of lead standard solutions , (25,50 and
100 ug/100ml. ) for calibration . All specimens were analysed in
duplicates (9 | ALA-D activity in whole blood was determined by the:
recommended colorimeteric method of Burch ,H.B., and Siegel
(1971)D), While Hb & PCV were determined by Coulter Counter
model S-Plus , Fully Automatic machine (Coulter Electronics , INé

Hialean Florids , USA) .

STATISTICAL METHOD :
The analysis of variance and F- test were used to test the effect of

different variables on the mean values of the different parameters

Student's t-test was also used to test the statistical difference between

two means , and the correlation cofficient (r) was used to examine the
possibility of any correlation between the different parameters .

RESULTS :

The results of (P.W.) were compared with those from (C.W.) and are
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summarised as follows : The r;n;:;n lzg)gvfgli) (50“(!)1) W‘:igzutﬁ: :gcg;
sigpificantly higher than that of the (C-W. < mean Hb showed no
ALA-D was significantly lower P< 0.01 . The mean  the (P.W.)
significant difference (Table 2) . Twenty four percent g t,); g/lOO
showed PbB between 10-19 ug/100 ml., 63% between 20-2 810 L
ml ., 10% betwéen 30-39 ug/100 mi and 3% zbove 40 ug/l i
While in the (C.W.) , the majority (57%) showed PbB between 1
ug/100 ml . The highest percentage of (P.W.) had ALA-D betwe;’:n
100-124 u/ml RBC, while the highest percentage of (C.W.) lie
between 200-225 u/ml RBC. Table 3 and 4 shows the effect of the
different parameters on the PbB and ALA-D for (P.W.) ( the result of
the Hb was not included in the table because there was no significant
difference in Hb according to the different variables studied except for
sex ). Male (P.W.) had higher PbB than females , but the difference
was statistically not significant , while female workers showed higher
activity of ALA-D than males , which was also not significant .
Cigarette smokers and 2icohol drinkers showed a significantly higher
PbB than nonsmokers and nonalcohol drinkers respectivly , with a
significant reduction in ALA-D activity . Neither the residency nor the
length of service (in years) or weekly hours had a significant effect on
lead absorption parameters . The group of workers with previous
exposure showed significantly higher PbB than those without previous
exposure . The mean values of PbB for workers in private and
govermental printing plants showed no significant difference .While
there was a significant differerice regarding ALA-D . PbB was found
to be higher in those workers in smellting departments among the other
workers of different department , but statistically was non significant .
The correlation between PbB and air lead (PbA) in the plants was
highly significant . But no significant correlation was found between

PbA and ALA-D » and no correlation between PbA and Hb was
detected . (Fig. 1).
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TABLE 1 : The printing 0

{fices and their satination in Baghdad City :

Private printing offices: No of Offices No of Workers: |
AL - Mutanabbi street 8
AL - Battaween 5 .
Al - Midan Square 2 E
Total 15 44 ;
Govemnmental printing offices: ;
The Labourer Central printing I %
offices |
The University Of Baghdad 1 !
printing Offices
Dar- AL - Hurriah printing ¥
offices Number 2.
Total 3 5

TABLE 2 : Mean & SD of PbB concentration , ALA-D activities and
Hb concentration for printing workers and control subjects .

groups N PbB ALA-D Hb
ug/di u/miRBC - gm/dl.
Printing workers 97 23.6%6.3 1414138 15.2+1.08
Range 12-52 39 - 207 114 -16.8
Control subjects :
100 169493 198 + 26 15.0+1.10
Range 5-38 115 - 285 11.5£17.10
P < (.01 <0.01 >0.05
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Table 3 : Mean +SD

of PbB and ALA-D for printing workers accoring

10 sex , age , smoging habit and alcohol consumption . :
[ Grours N PoB e
ug/dl u/ml RBC
Sex:
Male 83 23.946.6 139.3£39.0
Female 14 21.7+4.1 153.0432.0
P J ~ 0.05 > 0.05
Age (Y1s):
<20 18 21.0+4.5 173.5+£26.0
20-29 21 220352 158.6+42.0
30 -39 13 26.0£5.8 111.4+28.0
40 -49 21 22.9+6.4 140.3£39.0
50 - 24 26.248.7 119.3£35.0
P < 0.05 < 0.05
Smoking habit :

Smokers 44 25.2+7.0 123.0+£39.0
Non smokers 53 22.3+6.0 156.0+37.0
P < 0.05 < 0.01

Alcohol consumption :

Alcoholic 33 26.3+£7.2 120.7£35.0

Non alcoholic 64 22.245.9 152.0+41.0
s 3 < 0.01 < 0.01
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Table 4 : Mean + SD of PbB conccptration and ALA-D activity
according to residency , length of service , weekly working hours ,
history of previous exposure to lead and type of jobs .

e o e g

N PbB ALA-D
e - ug/dl wml RPC
Residency :
Urban iy 23.8+7.5 136.0+42.0
Sl 29 22.844.5 154.0£39.0
Rual.; 2 26.0+0.0 118.0£30.0
P > 0.05 > 0.05
Length of service (Yrs) :
<2 31 23.946.9° 1524144 4
2-6 i2 22.144.0 147.0+46.0
>6 54 23.8%7.0 133.6x37.0
P ! > 0.05 > 0.05
hrs / Week :
<24 9. 27.1+2.7 114.0+24.0
35-36 9 233452 135.1£34.0
> 36 [ 232470 145.0+43.0
P > 0.05 > 0.05
History : '
With previous exposure 24 26.1£5.0 128.6+38.0
Without previous - .
exposure 73 22.8+6.9 145.5+42.0
P < 0.05 > 0.05
Job :
Lino type 23 244%54 146.8+91.0
Compositers 32 23.7:8.0 141.6x45.0
pressmen 14 22.415.8 139.0+43.0
Smelting 4 31.747.7 123.7431.0
Offices workers 24 22.0%£7.2 140.2+38.0
r > 0.05 > 0.05

107



ood lead level (Pb-B) of workn}is

: rrelation between mean bi : ! :
fnlglé I;rglct‘mcg plants and the mean lead - in - air concentration ( Pb-
in these plants ;
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DISCUSSION :
The upper acceptable limit of PbB for exposed workers is a matter of
CoNtroversy (1213.14) tlowever , both the world Health Organization
(WHO) and the US Occopational Safety and HHealh Adminstration
(OSHA) have recommended that 40 ug/100 ml should be cosidered as
an action limit @ . Three of our (P.W.) only 3.1% had PbB above 40
ug/100 m! . While 96.5% of them had PbB less than 40 ug/100 ml .
Inspite the significant difference in the mean PbB between the (P.W.)
and the (C.W.) , in general they were still within the acceptable range .
The presence of a high percentage of the (P.W.) who had a blood lead
level within the permissible limit , is probably attributed to the lower
degree of pollution as indicated by air lead in the printing plants . Our
13§U1fs are therefore contrary to those previously repoted ® on9 Iragi
fh“mmg workers (mean PbB = 63 # 15.1 ug/100 ml.) . However ,
Or‘:ylage good agreement with the work of Hassan ®  which was done
Thercfofr)??;mg workers (mean = 19.04 + 12.61 ug/100 ml) .
) ,l 1€ measurement of ALA-D in this study and for the first

» could be more informative for establishing lead absorption in

such
2 group of workers . The lower ALA-D among the printing-

workers i i i
e IS 1n c.ompan_son with the control workers (Table 2) is in
greement with previous Teports (16,17,18,19) This partial d
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iy indicates that lead absorption does gy :

. otivity is clearly indicates : . xsisg
of ALA-D aut.LL;f}’ ]b’{'his finding confirms that'ALA~D 1S g Sensiﬁve
the. (P.W.) gTOaJIL ating lead exposure at low and m‘oderate levels @y
indicator for ev treronce in Hb between the (P.W.) and the ©w.

T hdc t:gr:bi::;;(‘i’lf significant correlation between Hb and ppp m th-)
and the

the (C. . ielhuis (3 o
(I:h‘gszmagg Those results support the view of Zielhuis ), thay Hy
s :

. reventive purposes and not for digonae. -
estimation col% be E;:jui(;rtﬁe effect ofplead on fg) occurred at gé‘gs;sf
ozil,f:ds gczzoﬁl)o %n’l - Many reports suggested ™ that lead conien;
;uman blood varies with age and sex . It tends to increase with age g
males have more lead than females . Th.e present finding revealeq no
serious effect of sex factor on the different parameters of legg
absorption (Table 3) ; while they confirmed the eficet of age . The
increased PbB in cigarette smokers among (P.W.) could probably be

3

T attributed to the contamination of the fingers and cigarette and or

impaired lung clearance mechanism. '1jhc difference in PbB t?etween
alcohol drinkers an non drinkers {P.W.) supports the suggestion tath
increased lead absorption among some drinkers may be explained by
increased lead absorption among some drinkers due to the possible
synergitic action between lead and alcohol %9,

Reserchers from Germany and Iraq ®72%) | in their studies on the
general population found higher PbB values in urban than suburban
and rural areas . No significant comparable results were obtained in
this study. The possible explaination for this finding is that ; despite
those workers had different residence, however their sites of work
was in the urban area.

o duration of work ( length of service )in the trade seemingly had
" Slgm_ﬁcallt effecton the different parameters of lead absorption.
Thas this finding could indicates o g; gnifcant exposure while (P.W)
zzgch:v?tiJICVIous.eXp osure had significantly higher level of PbB thin
res&lts o t;o such cx.posurcz. This finding is in consistance with the
el thrmed Previouly @9 = 4 dditional exposure which WS
parameters e:nép'g') only had no significant effect on the different
working hoyrs j 5 6oild b explained on the bases that weekly
& 10urs had no effect on these parameters . The PbA levelin the

rintin . :
panting plangg Pointed oyt the level of exposure was low . and this
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at obtained by others®?. Also there was no
ind the govc:mcnral

PbA between the private & _
s. This

was inagreement th
enic condition

significant difference in
rinting plants inspite ©
suggests no need for moniterin
the higher PbB in those who are
with other workers could be
inhalation.
The conclusions out of this study is t
carry a serious Tisk among the printing workers . Nevertheless ,
despite the size number of C.W. was low , the results clearly indicated
that PbB concentration in Iragi population still lower. than the
permissible gocumemed by the European Health and Safety

Commission .
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